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(54) INFRARED-DETECTING ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the temperature 
coefficient of resistance of a resistor by using a 
manganese oxide having a specific perovskite-type 
crystal structure, containing a trivalent rare-earth metal 
and a bivalent alkaline earth metal as a material for 
changing the resistance resistance of the resistor 
according to the temperature fluctuation. 
SOLUTION: In a light-receiving section 1 of an infrared- 
detecting element, a heat-insulating gap 6 is formed of a 
bridge structure 4 made of trivalent silicon on an Si- 
substrate 2, and a thermal infrared-detecting circuit is 
provided on the structure 4. On the infrared-detecting 
circuit, a resistor 5 having a resistance value which 
changes according to temperature fluctuation is placed. 
The material which changes the resistance value of the 
resistor 5 is composed of a manganese oxide expressed 
by R1-xAxMn03 (where, R, A, Mn, and O respectively 
represent a trivalent rare-each metal, a bivalent alkaline 
earth metal, manganese, and oxygen and 0<x<1) and 
having a perovskite-type crystal structure. One example of the materia! used is be La1- 
xSrxMn03. 
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* NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]ln an infrared detecting element of a method which reads a signal of radiant 
intensity of these infrared rays by changing temperature and changing resistance by the 
temperature change by absorbing infrared incident light, Material into which resistance is 
changed by a temperature change uses alkaline-earth metals of bivalence, and Mn as 
manganese, and makes [ R ] O oxygen for a tervalent rare earth metal and A, An infrared 
detecting element being a Mn oxide of a perovskite type crystal structure shown by 

x A x Mn0 3 (0< x<1). 

[Claim 2]The infrared detecting element according to claim 1, wherein material into which 
resistance is changed by a temperature change is La. Sr MnO_ (0< x<1). 

[Claim 3]The infrared detecting element according to claim 1, wherein material into which 
resistance is changed by a temperature change is La. Ca MnO Q (0< x<1). 

[Claim 4]The infrared detecting element according to claim 1, wherein material into which 
resistance is changed by a temperature change is Pr Ca MnO (0< x<1). 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the material into which temperature is 
changed into by absorption of incidence infrared rays, and resistance is changed by the 
temperature change in more detail about an infrared detecting element. 
[0002] 

[Description of the Prior Art]These days, use of the optical instrument by infrared rays 
prospers. 

It is utilized for surveillance at night, thermometry, etc. 

Development of the cheap infrared detector by thermal type detectors, such as a bolometer 
method, is demanded with expansion of this application. Since the infrared detector of a 
bolometer method has unnecessary cooling of an element as compared with a quantum 
type detector, it has an advantage which can be provided as an infrared detector of low 
cost. 

[0003]The infrared detector of a bolometer method changes the temperature of a light 
sensing portion, when a light sensing portion absorbs the infrared rays which entered, 
Since the temperature change of the resistor arranged to this light sensing portion is 
considered as change of resistance and the radiant intensity of these infrared rays is 
detected from this resistance change as an electrical signal, sensitivity becomes higher as 
the temperature dependence (temperature coefficient of resistance) of a resistance change 
is high. Conventionally, normal use of the semiconductor materials, such as metal, such as 
Au, Bi, nickel, or vanadium oxide, Si, germanium, etc. has been carried out as a resistance 
material currently used for the infrared detector of this bolometer method. 
[0004] 

[Problem(s) to be Solved by the lnvention]However, the metaled temperature coefficient of 
resistance was as small as 0.1 %/K grade, and Si and vanadium oxide of a semiconductor 
material are also 1%/K grade, and there was a problem which cannot be said to be enough 
in order to obtain high sensitivity. 
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[0005]An object of this invention in order to have been made in order to cancel such a 
problem, and to provide the infrared detector of the bolometer method of high sensitivity is 
to obtain the infrared detecting element by the resistor of a high temperature coefficient of 
resistance. 
[0006] 

[Means for Solving the Problem]Material into which an infrared detecting element of this 
invention changes resistance by a temperature change uses alkaline-earth metals of 
bivalence, and Mn as manganese, and makes [ R ] O oxygen for a tervalent rare earth 
metal and A, It is characterized by being a Mn oxide of a perovskite type crystal structure 
shown by R. A MnO (0< x<1). 

[0007]An infrared detecting element of this invention is characterized by said material into 
which resistance is changed by a temperature change being a Mn oxide of a perovskite 
type crystal structure shown with a chemical formula of La 1 x Sr x Mn0 3 (0< x<1). 

[0008]An infrared detecting element of this invention is characterized by said material into 
which resistance is changed by a temperature change being a Mn oxide of a perovskite 
type crystal structure shown with a chemical formula of La. Ca CaCL (0< x<1). 

1 ~X X o 

[0009]An infrared detecting element of this invention is characterized by said material into 
which resistance is changed by a temperature change being a Mn oxide of a perovskite 
type crystal structure shown with a chemical formula of Pr 1 x Ca x Mn0 3 (0< x<1). 

[0010] 

[Embodiment of the InventionJThe infrared detecting element of this invention is explained 
in detail below. 

[001 1]ln the infrared detecting element of the method which reads the signal of the radiant 
intensity of these infrared rays by changing temperature and changing resistance by the 
temperature change when this invention absorbs infrared incident light, It has the feature 
that it made [ R ] O oxygen for a tervalent rare earth metal and A by having used the 
alkaline-earth metals of bivalence and Mn as manganese, and the material into which 
resistance is changed by a temperature change used the material shown with the chemical 
formula of R A MnCL (0< x<1). 

I ~X X yj 

[001 2]R A MnCL is a perovskite type Mn oxide and having a huge magneto-resistive 

1 ""X X O 

effect near the ferromagnetic transition temperature is known. The electrical conduction 
phenomenon like [ transition temperature / this / in the elevated-temperature side ] a 
semiconductor is shown, and it has a high temperature coefficient of resistance. 
[0013]This invention uses the high temperature coefficient of resistance in this 
semiconductor region as an infrared detecting element. Below, a concrete embodiment 
explains the infrared detecting element of this invention still in detail. 
[0014]Embodiment 1. drawing 1 is a section explanatory view of the infrared detecting 
element about the embodiment of the invention 1. On Si substrate 2, with the bridge 
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construction object 4 by silicon oxide, the light sensing portion 1 of an infrared detecting 
element forms the heat insulation gap 6, and establishes the infrared detecting circuit of a 
thermal type in the upper part of the bridge construction object 4. The resistor 5 which 
changes resistance by a temperature change has been arranged, and La 1 x Sr x Mn0 3 was 

used for the detecting circuit by the embodiment of the invention 1 . A detecting circuit 
changes the resistance of La. Sr MnO„ by the temperature change by the light sensing 

portion 1 absorbing infrared rays, Bias voltage is impressed to the wiring 3 which was 
transmitted to the support saddle of the bridge construction object 4 from the both ends of 
the resistor 5, and arranged even the substrate 2, and a signal is detected. The outermost 
layer of the light sensing portion 1 was coated with the protective film 7 by silicon nitride, 
and the resistor 5 is protected to it. 

[00151 Drawing 2 is a perspective view of the infrared detecting element about the 
embodiment of the invention 1. The protective film 7 is not indicated in this figure. The 
support saddle 8 of bridge construction has a long and slender structure, in order to 
improve the adiathermancy of the light sensing portion 1 . 

[0016]Since it is necessary to improve adiathermancy further in order to raise the sensitivity 
of an infrared detecting element, it is necessary to make the whole circumference of a light 
sensing portion into a vacua. Drawing 3 is a section explanatory view of the vacuum 
housing which mounted the infrared detecting element about the embodiment of the 
invention 1. This vacuum housing pasted up said infrared detecting element 16 on the stem 
11 made from ceramics (pedestal), put the cap 12 which attached the infrared rays 
transmission window 10 on the front face of this detector element 16, and has pasted it up 
on the stem 1 1 airtightly. The inside of the cap 12 was pushed in the exhaust pipe 13, 
performed vacuum suction, closed the end face of this exhaust pipe 13, and obtained the 
vacuum housing eventually. The signal of said detector element 16 was taken out besides 
the container by connecting the electrode of an element, and the signal pin 15 which has 
penetrated the stem 1 1 with the wire bond 14. 

[0017]La - - Sr - - MnO - . - membrane formation - a sputtering technique - 

i ~X X o 

carrying out -- composition ratio — deciding - x -- respectively - (-- A — ) - zero . — 05 - (-- 
B --) - zero . two - (-- C -) - 0.5 - having carried out . The membrane formation by a 
sputtering technique is an example, and does not except other forming-membranes 
methods, such as vacuum deposition and a CVD method. 
^ [0018]Measurement of the temperature coefficient of resistance of La 1 x Sr x MnO s put said 

infrared detecting element into the thermostat, and performed resistance measurement at 
each temperature. Measurement was performed by the method by sending short-time pulse 
current in order to make the error by self-generation of heat at the time of energization as 
small as possible. Correlation with a temperature coefficient of resistance and temperature 
is shown in drawing 4 . 
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[0019]Embodiment 2 in embodiment 2. this invention made La. Sr MnO Q La. Ca MnCL, 

i -X X O l ~X X o 

and also is the same as Embodiment 1. Membrane formation of La Ca MnO was carried 

l ~X X o 

out by the sputtering technique, and x which determines composition ratio was set to (A)0.3 
and 0.4, respectively. Measurement of the temperature coefficient of resistance of La^ 

Ca MnO was performed by the same method as Embodiment 1 . Correlation with a 

XX o 

temperature coefficient of resistance and temperature is shown in drawing 5 . 
[0020]Embodiment 3 in embodiment 3. this invention made La. Sr MnO- Pr. Ca MnO Q , 

1 -X X \3 I -X X O 

and also is the same as Embodiment 1 . Membrane formation of Pr , Ca Mn0 o was carried 

1-x x 3 

out by the sputtering technique, and x which determines composition ratio was set to (A) 
0.25 and 0.3, respectively. Measurement of the temperature coefficient of resistance of Pr^ 

Ca MnO was performed by the same method as Embodiment 1. Correlation with a 

X X O 

temperature coefficient of resistance and temperature is shown in drawing 6 . 
[0021]Embodiment 4. drawing 7 is a section explanatory view of the infrared detecting 
element about the embodiment of the invention 4. The infrared light sensing portion 1 forms 
the heat insulation gap 6 with the bridge construction object 4 of silicon oxide on the crevice 
formed in Si substrate 2, and establishes the infrared detecting circuit of a thermal type in 
the upper part of this bridge construction object 4. La Sr MnO was used for the resistor 

\ "X X *j 

5 of a detecting circuit like Embodiment 1 . A detecting circuit changes into the resistance 
change of La Sr MnO the temperature which changes when a light sensing portion 

i ""X X O 

absorbs infrared rays, and detects a signal with the wiring 3 which was transmitted to the 
support saddle of the bridge construction object 4 from the both ends of the resistor 5, and 
arranged even the substrate. The outermost layer of the light sensing portion 1 was coated 
with the protective film 7 by silicon nitride, and the resistor 5 is protected to it. 
[0022] Drawing 8 is the explanatory view which saw the infrared detecting element about the 
embodiment of the invention 4 from the upper part. The slash in a figure is the etching hole 
9 which an etching reagent is made to permeate, in order to form the gap. for heat 
insulation, and the support saddle 8 of the bridge construction object 4. The support saddle 
8 of the bridge construction object 4 has a long and slender structure, in order to raise 
adiathermancy. 

[0023]Embodiment 5 in embodiment 5. this invention arranges the detection part of 
Embodiment 1 in two-dimensional array form on the same substrate like drawing 9 . In order 
to acquire a video signal, one light sensing portion was made into one pixel, and the 
scanning circuit for impressing the bias voltage for signal read-out to each pixel one by one 
is established in the substrate. Thus, the produced element was used as the element which 
can display an infrared picture, as the optical lens for infrared rays is arranged in the front 
face of this board and the substrate became a focal plane. 

[0024]The array of the pixel indicated to drawing 9 is what showed a part of all the pixels, 
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and does not restrict the number of arrays. 

[0025]The material into which resistance is changed by a temperature change as 
mentioned above uses the alkaline-earth metals of bivalence, and Mn as manganese, and 
makes [ R ] O oxygen for a tervalent rare earth metal and A, By using the Mn oxide of a 
perovskite type crystal structure with a high temperature coefficient of resistance shown 
with the chemical formula of R A MnO (0< x<1), The infrared detecting element of high 

sensitivity of the method which reads the signal of the radiant intensity of these infrared 
rays was obtained by changing temperature and changing resistance by the temperature 
change by absorbing infrared incident light. 
[0026] 

[Effect of the lnvention]ln the infrared detecting element of the method which reads the 
signal of the radiant intensity of these infrared rays by according to the infrared detecting 
element of this invention changing temperature and changing resistance by the 
temperature change by absorbing infrared incident light, The material into which resistance 
is changed by a temperature change uses the alkaline-earth metals of bivalence, and Mn 
as manganese, and makes [ R ] O oxygen for a tervalent rare earth metal and A, Since it 
was considered as the Mn oxide of the perovskite type crystal structure shown with the 
chemical formula of R 1 x A x Mn0 3 (0< x<1), it is effective in the ability to obtain the infrared 

detecting element of high sensitivity conventionally. 

[0027]Since said material into which resistance is changed by a temperature change 
considered it as the Mn oxide of the perovskite type crystal structure shown with the 
chemical formula of La. Sr Mn(X according to the infrared detecting element of this 

\ ~X X %3 

invention, it is effective in the ability to obtain the infrared detecting element of high 
sensitivity conventionally. 

[0028]Said material into which resistance is changed by a temperature change according to 
another infrared detecting element of this invention, Since it shall be a Mn oxide of the 
perovskite type crystal structure shown with the chemical formula of La. Ca MnO it is 

\ ~X X o 

effective in the ability to obtain the infrared detecting element of high sensitivity 
conventionally. 

[0029]Said material into which resistance is changed by a temperature change according to 
another infrared detecting element of this invention, Since it shall be a Mn oxide of the 
perovskite type crystal structure shown with the chemical formula of Pi\ Ca MnO , it is 

\ *"X X %3 

effective in the ability to obtain the infrared detecting element of high sensitivity 
conventionally. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] lt is a sectional view showing the structure of the light sensing portion of the 
embodiment of the invention 1 . 

[Drawing 2] lt is a perspective view of the light sensing portion of the embodiment of the 
invention 1 . 

[Drawing 3] lt is a sectional view of the vacuum housing used for the embodiment of the 
invention 1 . 

[Drawing 4] lt is a figure showing correlation with the temperature coefficient of resistance of 
La Sr MnO , and temperature. 

I ~X X *5 

[ Drawing 5] lt is a figure showing correlation with the temperature coefficient of resistance of 
La Ca MnO and temperature. 

I ~ X X o 

[Drawing 6] lt is a figure showing correlation with the temperature coefficient of resistance of 
Pr Ca MnO and temperature. 

I *"X X o 

[Drawing 7] lt is a sectional view showing the structure of the light sensing portion of the 
embodiment of the invention 4. 

[Drawing 8] lt is the explanatory view which looked at the structure of the light sensing 
portion of the embodiment of the invention 4 from the upper part. 
[Drawing 91 lt is a figure showing the array state of the pixel of the embodiment of the 
invention 5. 

[Description of Notations] 

1 A light sensing portion, 2 Si substrates, and 3 [ A support saddle and 9 / An etching hole 
and 1 0 / An infrared rays transmission window and 1 1 / A stem and 1 2 / A cap and 1 3 / An 
exhaust pipe and 14 / A wire bond, 15 signal pins, and 16 / Infrared detecting element. ] 
Wiring, 4 bridge construction objects, and 5 A resistor, six gaps, and 7 A protective film and 
8 
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[Drawing 1] 
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[Drawing 3] 
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[Drawing 4] 
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[Drawing 5] 
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[Drawing 6] 
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[Drawing 7] 
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[Drawing 8] 
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[Drawing 9] 
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